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(54) DIELECTRIC FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized dielectric filter of 
stable characteristics with less number of parts in a filter used mainly in 
a high frequency circuit. 

SOLUTION: In dielectric coaxial resonators 10a and 10b respectively 
provided with external electrodes 11a and 11b, inner peripheral 
electrodes 12a and 12b, input/output electrodes 14a and 14b and 
windows 1 5a and 1 5b for magnetic field coupling, arrangement is 
performed so as to make the windows 15a and 15c for the magnetic 
field coupling face each other and the resonators 10a and 10b are 
adhered with each other by a glass material. Coupling occurs between 
the inner peripheral electrodes 12a and 12b of the dielectric coaxial 
resonators 10a and 10b by the windows 15a and 15b for the magnetic 
field coupling, the coupling between the dielectric resonators 10a and 
10b is performed and capacitance is formed between the input/output 

electrodes 14a and 14b and the inner peripheral electrodes 12a and 12b. By changing the size and position 
of the windows 15a and 15b for the magnetic field coupling, a coupling degree is changed and desired litter 
characteristics are obtained. 
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' * NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

. 1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric filter mainly used in a RF circuit. 
[0002] 

[Description of the Prior Art] In recent years, many dielectric filters are used for wireless devices, such as a portable 
telephone, and much more formation of small lightweight and high performance-ization are demanded. It will be 
divided into what forms two or more resonators in a dielectric block, and the thing which connects two or more 
dielectric coaxial resonators according to individual if it divides roughly into the dielectric filter using a coaxial 
resonator. Although there is also a field advantageous to a block type in respect of a miniaturization, it is more 
advantageous to combine the dielectric coaxial resonator according to individual, when the filter set by various 
applications is needed. The conventional dielectric filter using the dielectric coaxial resonator of the most general 
quadrant wavelength is explained referring to a drawing below. 

[0003] Drawing 1 1 is a band pass filter using the conventional dielectric coaxial resonator. A foreign news pole, the 
inner circumference electrode with which a dielectric coaxial resonator, and 11a and lib were formed in 12a, and 12b 
was formed for 10a and 10b in the breakthrough of a dielectric coaxial resonator in drawing 1 1 , and 23a and 23b of 
resonator metallic ornaments and 24 are [ a joint substrate and 25 ] base substrates. About the dielectric filter constituted 
as mentioned above, the actuation is explained below. 

[0004] The dielectric coaxial resonators 10a and 10b are first connected electrically to the electrode of the joint 
substrate 24 by the resonator metallic ornaments 23a and 23b inserted in the breakthrough of a dielectric coaxial 
resonator. Moreover, the electrode for combining the dielectric coaxial resonators 10a and 10b with this joint substrate 
24 is formed, and the input/output terminal of the base substrate 25 and the joint substrate 24 are connected further 
electrically. A circuit as this shows to drawing 12 is constituted, and the property as a band pass filter whose number is 
two is acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above configurations, there was a problem that there 
were many components marie in addition to a dielectric coaxial resonator, and a configuration became large. Since each 
part article is furthermore connected with the pewter, when soldering a filter to a mother board, there was a problem that 
a pewter remelted and a property shifted. In this invention, it aims at components marie offering a dielectric filter it 
being few and stable and small in view of the above-mentioned trouble. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the dielectric filter of this invention 
removes a part of foreign news pole of a dielectric coaxial resonator, is used for a coupling means and equipped with 
the configuration of pasting up dielectric coaxial resonators with a glass ingredient further. 
[0007] That is, a small and highly efficient filter with a high design degree of freedom can be offered, without being 
characterized by arranging more than one and pasting up dielectric coaxial resonators with a glass ingredient, using the 
side face of an adjoining dielectric coaxial resonator as a coupling means, and being caught by the gestalt of the foreign 
news pole of an adjoining dielectric coaxial resonator so that the breakthrough which forms a conductor inside may are 
parallel about a dielectric coaxial resonator. 
[0008] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using drawing 10 from drawing 1 
below. 

[0009J (Gestalt 1 of operation) Drawing 1 is the decomposition perspective view showing 1 operation gestalt which 
applied the dielectric filter in the gestalt 1 of operation of this invention to the dielectric coaxial resonator of quadrant 
wavelength. Drawing 2 is the perspective view of the dielectric coaxial resonator which constitutes a dielectric filter. A 
dielectric coaxial resonator is explained first 



[0010] In drawing 2 , 1 1 is the Plastic solid which consists of dielectric materials, and the breakthrough 12 is formed 
towards the underside from the top face. Moreover, foreign news pole 1 la is prepared in addition to the top face of this 
Plastic solid 1 1, and inner circumference electrode 12a is prepared in the breakthrough 12, Furthermore, it has flowed 
through this foreign news pole 1 la and inner circumference electrode 12a on the underside of Plastic solid 1 1 . The two 
' clearance sections 13 were formed in a part of foreign news pole 1 la, and the I/O electrode 14 is formed in the 
• clearance section 13 at one of these. Drawing 1 shows the dielectric filter using two dielectric coaxial resonators shown 
in drawing 2 . They are two dielectric coaxial resonators 10a and 10b, the foreign news poles 1 la and 1 lb, the inner 
circumference electrodes 12a and 12b formed in the breakthrough, the I/O electrodes 14a and 14b, and the apertures 15a 
and 15b for field association. The actuation is explained about the dielectric filter constituted as mentioned above. First, 
the dielectric coaxial resonators 10a and 10b are arranged so that the apertures 15a and 15b for field association may 
counter, and resonators are pasted up with a glass ingredient. 

[001 1] As for two dielectric coaxial resonators 10a and 10b, association between dielectric coaxial resonators is 
performed by this through each aperture for field association. Moreover, capacity coupling is performed by the inner 
circumference electrode and I/O inter-electrode, and I/O capacity is formed. Two steps of filters are constituted as a 
whole by this, compared with the conventional filter, with two points, it is few and the miniaturization of components 
mark is attained. Drawing 3 shows the sectional view of a dielectric filter, and shows an equal circuit to drawing 4 . In 
addition, distribution of the field in a dielectric coaxial resonator serves as max at a short circuit edge, by becoming min, 
therefore changing the location of the aperture for field association, and magnitude by the open end, can change the 
degree of coupling between resonators, and can obtain a desired filter shape. 

[0012] (Gestalt 2 of operation) Drawing 5 shows the decomposition perspective view of the dielectric filter in the gestalt 
2 of operation of this invention. The dielectric coaxial resonators 10a and 10b are arranged so that the joint electrodes 
19a and 19b may counter, and it pastes up with a glass ingredient Capacity coupling sets the dielectric coaxial 
resonators 10a and 10b with each joint electrode 19a and 19b, and association between dielectric coaxial resonators is 
performed by further joint inter-electrode capacity coupling. Moreover, capacity coupling of close and the outgoing-call 
poles 14a and 14b is carried out to the inner circumference electrodes 12a and 12b, and two steps of filters are 
constituted as a whole. By using a glass ingredient for adhesion of a resonator, by changing the dielectric constant of a 
glass ingredient, and thickness, the adjustment of degree of coupling also of the same resonator joint pattern is attained, 
and it can respond to various filter shapes. 

[0013] (Gestalt 3 of operation) Drawing 6 shows the sectional view of the dielectric filter in the gestalt 3 of operation of 
this invention. 

[0014] In the gestalt 3 of operation, it differs in the gestalt 1 of operation at the point applied to 1/2 wave of dielectric 
coaxial resonator. In drawing 6 , the dielectric coaxial resonators 20a and 20b are one wave of resonators of two points 
which do not have a foreign news pole in an underside a top. The joint electrode which forms the insulated joint 
electrode and adjoins a foreign news pole is made to counter a part of lack section of the foreign news pole of a side 
face, and it pastes up with a glass ingredient. Thereby, association between dielectric coaxial resonators is performed 
among the inner circumference electrodes 12a and 12b with the dielectric coaxial resonators 20a and 20b. Although a 
configuration becomes large by using 1/2 wave of dielectric coaxial resonator, it is advantageous in respect of Q of a 
resonator, and the filter shape of high performance with few insertion losses is obtained. 

[0015] (Gestalt 4 of operation) Drawing 7 is the perspective view of the dielectric coaxial resonator in the gestalt 4 of 
operation of this invention, and drawing 8 shows the sectional view of the dielectric filter which used it. With the gestalt 
4 of operation, it differs the following point in the gestalt 1 of operation. That is, the top-face electrode 21 was formed 
in the top face of a Plastic solid, and the top-face electrode has flowed with the inner circumference electrode. Joint 
capacity increases with a top-face electrode, the filter shape of a broadband is obtained, by shaving a top-face electrode 
further, also after pasting up a resonator, degree of coupling can be changed and adjustment of a filter shape is attained. 
[0016] (Gestalt 5 of operation) Drawing 9 is the perspective view of the dielectric coaxial resonator in the gestalt 5 of 
operation of this invention, and drawing 10 shows the sectional view of the dielectric filter which used it. With the 
gestalt 5 of operation, it differs the following point in the gestalt 1 of operation. That is, the crevice is established in the 
top face of a Plastic solid, the crevice electrode 22 was formed in the crevice, and it has flowed with the inner 
circumference electrode. Compaction of cavity length is achieved by this and much more miniaturization can be 
performed. By furthermore shaving a crevice electrode, the adjustment of degree of coupling even of after dielectric 
coaxial resonator adhesion is attained. 

[0017] In addition, the above-mentioned example is also the same as when three or more dielectric coaxial resonators 
are connected, although it explained the case where two dielectric coaxial resonators were connected. Moreover, it is the 
same even if a quadrant, a 1/2- wave resonator, and a configuration also use other forms, such as round shapes other than 
a square shape, also about a dielectric coaxial resonator. 

[0018] furthermore, the dielectric constant and thickness of a glass ingredient, the aperture for field association prepared 



in the foreign news pole, and a conductor - desired degree of coupling is acquired by changing a membranous location 

and magnitude. 

[0019] 

[Effect of the Invention] As mentioned above, this invention removes a part of foreign news pole of a dielectric coaxial 
resonator, and it is used for it as a coupling means, and association between resonators can be performed, without being 
caught by the gestalt of a foreign news pole by pasting up between dielectric coaxial resonators with a glass ingredient. 
The number of component parts of a filter can be reduced by this, it is small and a dielectric filter with the high degree 
of freedom of a design can be realized. 



[Translation done.] 



